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[Title of the Invention] 

CONGESTION CONTROL SYSTEM OF MOBILE COMMUNICATION SYSTEM 

[Abstract] 

[Object] 

To aim to make processings of a mobile communication 
exchange device more simple, to make the mobile communication 
exchange device more small-scale, and to improve the 
performance thereof. 
[Structure] 

A call control section 13 of a exchange device 1 checks 
how many mobile stations are using call channels, and notifies 
a traffic monitoring section 14 of the results thereof. The 
traffic monitoring section 14 , on the basis of the notification, 
calculates an use rate of call channels at each radio zone, and 
notifies the call control section 13. The call control section 
13 outputs, to base station control sections 111, 112, the call 
channel use rate of each base station which is notified by the 
traffic monitoring section 14 and a call channel use rate 
threshold value of each radio zone which is held at a memory 
15, and notifies them at a fixed period to a mobile station which 
is currently calling. At a mobile station 3, the use rate and 
the threshold value which are notified from an exchange device 
1 are compared. When the use rate is greater than or equal to 
the threshold value, congestion occurs. It is confirmed that 
there is no problem in the call quality of the adjacent radio 
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zone/ and a hand-over request is transmitted to the exchange 
device 1 • 

[Claims ] 

1 . A congestion control system of a mobile communication 
system which has a service area which is formed from a plurality 
of radio zones and which carries out hand-over control between 
radio zones, wherein 

a mobile communication exchange device is provided with: 
an information transmitting means for transmitting, to a 
mobile station which is currently calling, information of a use 
rate threshold value and a use rate of call channels of a radio 
zone at which the mobile station is currently receiving service; 
and 

the mobile station is provided with: 

an information receiving means for receiving the 

information of the call channel use rate and use rate threshold 

value; and 

a request transmitting means for receiving and comparing 
the information of the call channel use rate and the use rate 
threshold value which are received by the information receiving 
means, and for transmitting a hand-over request to the mobile - 
communication exchange device when the call channel use rate 
expressed by the information is greater than or equal to the 
use rate threshold value. 

2 . A congestion control system of a mobile communication 
system according to claim 1, wherein the information 
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transmitting means transmits the information of the use rate 
and the use rate threshold value of the call channels at a fixed 
period. 

[Detailed Description of the Invention] 
[0001] 

[Field of Use in the Industry] 

The present invention relates to a congestion control 
system of a mobile communication system. 
[0002] 

[Conventional Art] 

In a conventional system in which congestion control is 
carried out by using the use rate of call channels in a mobile 
communication system, a mobile communication exchange device 
has a threshold value of the use rate of the call channels, and 
compares the use rate of the call channels and the use rate 
threshold value, and when necessary, gives an instruction for 
hand-over to a mobile station. 
[0003] 

[Problems to be Solved by the Invention] 

Accordingly, in the conventional congestion control system, 
because the mobile communication exchange device must measure 
the channel use rate for each radio zone and monitor the use 
rate and give instructions for hand-over to the mobile station, 
the processings in the mobile communication exchange device are 
complicated and large-scale, and as a result, the processing 
ability of the mobile communication exchange device 
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deteriorates . 
[0004] 

The object of the present invention is to provide a 
congestion control system of a mobile communication system 
which solves such problems , and which makes it possible to make 
processings of a mobile communication exchange device more 
simple and more small-scale, and which realizes an improvement 
in the processing abilities of the mobile communication 
exchange device. 
[0005] 

[Means for Solving the Problems] 

The present invention is a congestion control system of 
a mobile communication system which has a service area which 
is formed from a plurality of radio zones and which carries out 
hand-over control between radio zones, wherein a mobile 
communication exchange device is provided with: an information 
transmitting means for transmitting, to a mobile station which 
is currently calling, information of a use rate threshold value 
and a use rate of call channels of a radio zone at which the 
mobile station is currently receiving service; and the mobile 
station is provided with: an information receiving means for 
receiving the information of the call channel use rate and use 
rate threshold value; and a request transmitting means for 
receiving and comparing the information of the call channel use 
rate and the use rate threshold value which are received by the 
information receiving means, and for transmitting a hand-over 
request to the mobile communication exchange device when the 
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call channel use rate expressed by the information is greater 

than or equal to the use rate threshold value • 

[0006] 

[ Embodiment ] 

Next, an embodiment of the present invention will be 
described with reference to the drawings. Fig. 1 shows an 
example of a mobile communication system on the basis of the 
congestion control system of the present invention. The system 
is formed from a mobile station 3 which a mobile subscriber uses; 
a mobile communication exchange device 1 which communicates 
with the mobile station 3 and carries out exchanges between 
mobile stations and between mobile stations and wired telephone 
subscribers; and base stations 21, 22 which are provided at each 
radio zone, and which convert and relay communications between 
the exchange device 1 and the mobile station 3 from wired to 
wireless or from wireless to wired. 
[0007] 

The exchange device 1 is formed from base station control 
sections 111, 112 which control the base stations 21, 22; a 
switch control section 12 which controls channels between 
mobile stations or between mobile stations and wired telephone 
subscribers; a call control section 13 which controls call 
connection between mobile stations or between mobile stations 
and wired telephone subscribers; a traffic monitoring section 
14 which measures and monitors mobile station traffic; and a 
memory 15 which holds station data such as frequencies of 
wireless channels, subscriber numbers of mobile stations, and 
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the like. 
[0008] 

The structure of the mobile station 3 is shown in Fig. 2. 
The mobile station 3 is formed from a mobile station control 
section 31 which controls the entire mobile station; a 
transmission section 36 which modulates carrier waves by using 
control data or voice signals as the modulating signals, and 
which transmits them into the air; a transmission control 
section 37 which carries out control such as relaying control 
data and voice signals which are transmitted to the exchange 
device 1, setting of the frequency of the transmission section 
36, and the like; a receiving section 3 2 which receives and 
demodulates the control data and the voice signals from the 
exchange device 1; a receiving control section 33 which 
distributes the control data and the voice signals which are 
received and demodulated by the receiving section 32, and which 
controls the frequency of the receiving section 32 and the like; 
a level monitoring section 34 which, in a case in which a mobile 
station is idling or is currently calling, measures and monitors 
the level of the received signal from the base station and the 
quality level; and a congestion monitoring section 35 which is 
the section which particularly relates to the present invention, - 
and which receives information of the use rate of the call 
channel and the use rate threshold value from the exchange 
device 1, and which monitors the congestion conditions. 
[0009] 

Next, operation will be described. First, operations from 
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the mobile station emitting a call and the call being connected 
to a currently calling state will be described. In the mobile 
station 3, the receiving section 32 receives the system 
information which is broadcast on the control channel via the 
base station 21 from the exchange device 1^ and the mobile 
station control section 31 receives the information via the 
receiving control section 33 and analyzes the information. As 
a result^ in a case in which the system information which is 
received is normal, the mobile station control section 31 sets 
the mobile station 3 in an idling state. In this idling state, 
when the mobile subscriber carries out a call request operation, 
the mobile station control section 31 controls the transmission 
control section 3 7 on the basis of the request, so as to make 
a call request signal be transmitted via the transmission 
section 36. 
[0010] 

The base station 21 relays the call request signal to the 
exchange device 1 , and at the exchange device 1 , the base station 
control section 111 receives the call request signal and outputs 
the call request signal to the call control section 13. When 
the call control section 13 receives the call request signal, 
the call control section 13 analyzes the signal. Thereafter, 
the call control section 13 hunts for an empty channel among 
the call channels which are accommodated in the base station 
21, and makes the signal which is for allocating the empty 
channel which was hunted-for to the mobile station 3, namely, 
a call channel allocating signal, be transmitted from the base 
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station control section 111. 
[0011] 

At the mobile station 3 ^ the mobile station control section 
31 receives the call channel allocating signal from the exchange 
device 1 via the receiving section 32 and the receiving control 
section 33, and instructs the receiving control section 33 to 
control the receiving section 32, and carries out tuning to the 
call channel which is designated by the aforementioned signal. 
Thereafter, the mobile station control section 31 instructs the 
transmission control section 37 to transmit, from the 
transmission section 36, the signal which gives notice of 
movement to the call channel. 
[0012] 

At the exchange device 1, the base station control section 
111 receives the signal and notifies the call control section 
13 . As a result, the call control section 13 controls the switch 
control section 12 to establish a call path and set the call 
path in a currently-calling state. 
[0013] 

In order to judge whether, at the mobile station 3 which 
is in a currently-calling state, the received radio waves have 
weakened due to movement and the mobile station 3 must hand-over 
to another radio zone, the level monitoring section 34 controls 
the receiving control section 33, and monitors the receiving 
level and the quality level of the call channel which is 
currently in use, and the receiving level and the quality level 
of the radio waves which are received by the control channel 
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from the base station 22 which is provided at an adjacent radio 
zone. As a result of this monitoring/ in a case in which the 
receiving level and the quality level of the control channel 
of the base station 22 are levels at which there is no problem 
with respect to call quality and are better than the receiving 
level and the quality level of the call channel of the base 
station 21, the mobile station control section 31 gives a 
hand-over request to the exchange device 1 via the base station 
21 . However, here, although the receiving level and the quality 
level of the control channel of the base station 22 are not 
problematic with respect to call quality, they are lower than 
the levels of the base station 21. Accordingly, the mobile 
station control section 31 maintains the calling state via the 
base station 21 without giving a request for hand-over. 
[0014] 

Next, the operations of congestion control which 
particularly relate to the present invention will be described. 
While the call control section 13 of the exchange device 1 is 
carrying out the call control, the call control section 13 
checks how many mobile stations are using call channels, and 
notifies the results to the traffic monitoring section 14 each 
time that call connection / cut-off is carried out. On the basis - 
of the notification from the call control section 13, the 
traffic monitoring section 14 calculates the use rate of the 
call channels at each radio zone, i.e., at each base station, 
and notifies the use rate to the call control section 13 at a 
fixed period. The call control section 13 outputs, to the base 
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station control sections 111/ 112, the use rate of the call 
channels at each base station which is notified from the traffic 
monitoring section 14 and the threshold value of the use rate 
of the call channels at each radio zone which is held in the 
memory 15, and makes the base station control sections 111, 112 
notify this information at a fixed period to the mobile stations 
which are currently calling. As a result, the mobile stations 
which are currently calling acquire, at a fixed period, the use 
rate of the call channels and the threshold value of the use 
rate at the radio zone which is currently calling. 
[0015] 

Here, for example, the mobile station 3 receives, 
immediately after the start of calling, a use rate of call 
channels of 50% and a threshold value of 80% . These information 
are notified from the receiving section 32 via the receiving 
control section 33 to the congestion monitoring section 35 . The 
congestion monitoring section 35 compares the use rate and the 
threshold value which have been notified. In this case, because 
the use rate is smaller than the threshold value, the congestion 
monitoring section 35 does not notify the mobile station control 
section 31 of the occurrence of congestion, and accordingly, 
congestion control is not carried out. 
[0016] 

Thereafter, the receiving section 3 2 receives an use rate 
and a threshold value at a fixed period from the exchange device 
1, and each time, the congestion monitoring section 35 compares 
the use rate and the threshold value. If an use rate of 85% 
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and a threshold value of 80% are received at a point in time 
when the mobile station is currently calling, because the use 
rate is greater than or equal to the threshold value , the 
congestion monitoring section 35 notifies the mobile station 
control section 3 1 of the occurrence of congestion . As a result , 
the mobile station control section 31 asks the level monitoring 
section 34 about the receiving level and the quality level of 
the adjacent zone. Here, if results that the receiving level 
and the quality level are levels at which there is no problem 
with respect to call quality are returned, the mobile station 
control section 31 judges that hand-over to the adjacent zone 
is possible, and instructs the transmission control section 37 
such that a hand-over request is transmitted to the exchange 
device 1 . 
[0017] 

[Effects of the Invention] 

As described above, the present invention is a congestion 
control system of a mobile communication system which has a 
service area which is formed from a plurality of radio zones 
and which carries out hand-over control between radio zones, 
wherein a mobile communication exchange device is provided 
with: an information transmitting means for transmitting, to - 
a mobile station which is currently calling, information of a 
use rate threshold value and a use rate of call channels of a 
radio zone at which the mobile station is currently receiving 
service; and the mobile station is provided with : an information 
receiving means for receiving the information of the call 
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channel use rate and use rate threshold value; and a request 
transmitting means for receiving the information of the call 
channel use rate and the use rate threshold value which are 
received by the information receiving means, and for comparing 
the call channel use rate expressed by the information and the 
use rate threshold value, and for transmitting a hand-over 
request to the mobile communication exchange device when the 
former is greater than or equal to the latter. 
[0018] 

Further, in the mobile communication system based on the 
congestion control system of the present invention, the 
information transmitting means transmits information of the use 
rate and the use rate threshold value of call channels at the 
radio zone at which the mobile station is currently receiving 
service, to the mobile station which is currently calling . The 
information receiving means of the mobile station receives the 
information. Further, the request transmitting means receives 
the information of the call channel use rate and the use rate 
threshold value which are received by the information receiving 
means, and compares the call channel use rate and the use rate 
threshold value which are expressed by this information, and 
transmits a hand-over request to the mobile communication 
exchange device when the former is greater than or equal to the 
latter. 
[0019] 

In this way, because the mobile station itself gives the 
hand-over request to the exchange device, there is no need to 
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carry out congestion monitoring at the exchange device. 
Accordingly, processing at the exchange device is simplified, 
and the scale of processing can be reduced. Further, as a result, 
the processing ability of the exchange device can be improved. 
[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing an example of a mobile 
communication system based on a congestion control system of 
the present invention. 

Fig. 2 is a block diagram showing in detail a mobile station 
which forms the mobile communication system of Fig. 1. 
[Explanation of the Reference Numerals] 
1 exchange device 
3 mobile station 

12 switch control section 

13 call control section 

14 traffic monitoring section 

15 memory 

21, 22 base stations 

111, 112 base station control sections 

31 mobile station control section 

32 receiving section 

33 receiving control section 

34 level monitoring section 

35 congestion monitoring section 
3 6 transmission section 

3 7 transmission control section 
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FIG. 1 

1: EXCHANGE DEVICE 

3: MOBILE STATION 

12: SWITCH CONTROL SECTION 

13: CALL CONTROL SECTION 

14: TRAFFIC MONITORING SECTION 

15: MEMORY 

21: BASE STATION 

22: BASE STATION 

111. BASE STATION CONTROL SECTION 

112. BASE STATION CONTROL SECTION 

FIG. 2 

31: MOBILE STATION CONTROL SECTION 

32: RECEIVING SECTION 

33: RECEIVING CONTROL SECTION 

34: LEVEL MONITORING SECTION 

35: CONGESTION MONITORING SECTION 

36: TRANSMISSION SECTION 

37: TRANSMISSION CONTROL SECTION 



